Mitochondrial inner membrane enzyme defects in porcine myocardial ischemia.
Left anterior descending coronary artery occlusion in anesthetized pigs produced a stable transmural ischemia characterized by a rapid and then sustained loss of blood flow and mechanical function. After 2 h of occlusion, mitochondria from the ischemic area exhibited a 36 +/- 6% drop in state 3 respiratory activity (QO2) supported by the NAD-linked substrates, glutamate plus malate, but only a 5 +/- 3% decrease in QO2 with succinate plus rotenone. The activity of electron transfer complex I (NADH-CoQ reductase) decreased commensurately by 33 +/- 4% with the decrease in QO2 with NAD-linked substrates. Consistent with the nearly unchanged QO2 with succinate plus rotenone, the activities of electron transfer complexes III and IV decreased only slightly by 9 +/- 5% and 9 +/- 4%, respectively. Mitochondrial ATPase (complex V) activity decreased by 48 +/- 2% with little change in its oligomycin sensitivity. A 48% drop in ATPase activity was shown, by means of oligomycin titrations, to correspond to a 32% decrease in NAD-linked substrate supported QO2. The decreases observed in NADH-CoQ reductase and ATPase activities each account nearly quantitatively for the impaired mitochondrial phosphorylating respiration observed during sustained myocardial ischemia. These results suggest that mitochondrial inner enzyme complexes I and V are important sites of cellular injury in myocardial ischemia.